Contagion of aggression in the preschool classroom as a function of peer and teacher responses. by Goldstein, Naomi E.
University of Massachusetts Amherst
ScholarWorks@UMass Amherst
Masters Theses 1911 - February 2014
1998
Contagion of aggression in the preschool
classroom as a function of peer and teacher
responses.
Naomi E. Goldstein
University of Massachusetts Amherst
Follow this and additional works at: https://scholarworks.umass.edu/theses
This thesis is brought to you for free and open access by ScholarWorks@UMass Amherst. It has been accepted for inclusion in Masters Theses 1911 -
February 2014 by an authorized administrator of ScholarWorks@UMass Amherst. For more information, please contact
scholarworks@library.umass.edu.
Goldstein, Naomi E., "Contagion of aggression in the preschool classroom as a function of peer and teacher responses." (1998).
Masters Theses 1911 - February 2014. 2326.
Retrieved from https://scholarworks.umass.edu/theses/2326

CONTAGION OF AGGRESSION IN THE PRESCHOOL CLASSROOM
AS A FUNCTION OF PEER AND TEACHER RESPONSES
A Thesis Presented
by
NAOMI E. GOLDSTEIN
Submitted to the Graduate School of the
University of Massachusetts Amherst in partial fulfillment
of the requirements for the degree of
MASTER OF SCIENCE
May 1998
Psychology
CONTAGION OF AGGRESSION IN THE PRESCHOOL CLASSROOM
AS A FUNCTION OF PEER AND TEACHER RESPONSES
A Thesis Presented
by
NAOMI E. GOLDSTEIN
Approved as to style and content by;
David Harvey Arnold, Chair
aaily Powerts\ Member
Robert S. Feldman, Member
Melinda Novak, Department Head
Department of Psychology
ABSTRACT
CONTAGION OF AGGRESSION IN THE PRESCHOOL CLASSROOM AS A
FUNCTION OF PEER AND TEACHER RESPONSES
MAY 1998
NAOMI E. GOLDSTEIN, B.A.
, WESLEYAN UNIVERSITY
M.S., UNIVERSITY OF MASSACHUSETTS AMHERST
Directed by: Professor David H. Arnold
This study examined whether aggression is contagious in
the preschool classroom. Using a low-income, urban daycare
center, it was hypothesized that aggression was more likely
to occur immediately following an aggressive act than when no
aggression occurred. This prediction was tested with a newly
developed randomization procedure, and the hypothesis was
supported. It was also found that reinforced aggression was
associated with more contagion than was punished aggression
or aggression which received no clear response. Furthermore,
aggressive acts that received negative attention were
associated with higher frequencies of contagion than were
aggressive acts that received any other type of response. In
addition, aggressive acts directed at individuals were
associated with higher rates of contagion than were acts
directed at objects. Finally, teacher's presence was
associated with less contagion.
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CHAPTER 1
INTRODUCTION
Parents and teachers are often concerned with
aggression in their toddlers. This worry appears valid
given the frequency with which it occurs and the stability
of aggressive tendencies over time. Parents and young
children engage in disciplinary interactions as often as
every six to nine minutes (Minton, Kagan, & Levine, 1971;
Power & Chapieski, 1986). These early interactions may
contribute to life-long behavioral patterns as aggressive
tendencies at three years of age are quite stable over time
(Fagot, 1984; Olweus, 1979).
Many theories have been offered to account for the
finding that children who engage in aversive behavior during
early childhood frequently have difficulties throughout life
(Olweus, 1979; Richman, Stevenson, & Graham, 1982). One of
the most highly researched explanations for the development
of long-standing behavioral patterns is social learning
theory. Traditionally, learning theorists have explained
the acquisition and continuation of behaviors in terms of
learning through direct experience. Through patterns of
reinforcement and punishment, children learn which behaviors
to repeat.
This theory has been used as the basis for a number of
studies on the development of aggression, and results have
supported the importance of learning, if a child is praised
for a behavior, it is more likely to persist and to be
repeated in the future than is a behavior which is punished
or ignored. This is what Fagot (1984) found in a nursery
school setting; the type of social feedback provided by
teachers and peers affects the probability that a child will
continue performing a particular behavior. Patterson,
Littman, and Bricker (1967) found that the likelihood of a
child repeating an attack on a specific victim was increased
if the victim provided positive reinforcement for the
aggressor. Similarly, they found that when children who were
initially passive were reinforced by repeatedly and
successfully retaliating against an aggressor, the
likelihood that the passive child would engage in aggressive
attacks increased substantially.
Fagot and Hagan (1985) observed responses to peer
aggression in children between one-and-a-half and three
years of age to determine the effects of reactions on an
aggressor's behavior. Responses were classified from the
point of view of the aggressor as positive (commenting
favorably, giving physical affection, helping the aggressive
child, talking to the child, or attempting to play with the
aggressive child), negative (criticizing, physical
restraint, or aggressing back) or no reaction (ignoring or
walking away). They found that an aggressor's behavior was
more likely to continue if attention was received for its
performance than if there was no reaction to the behavior.
They concluded that it was inconsequential whether that
reaction was positive or negative; however they did not
differentiate between types of negative reactions.
Fagot and Hagan have demonstrated that teacher and peer
reactions to aggression do, in fact, affect the continuation
of aggressive acts. However, their study does not show how
contingency information influences the development and
maintenance of aggressive behavior. Learning theory suggests
that reinforcement should increase the frequency of a
behavior, while punishment should decrease its frequency.
Although Fagot (1984) states that responses to assertive
acts provide children with information about their behavior.
Fagot and Hagan 's coding scheme does not separate the
positive, negative, and no reaction categories into
reinforcing and punishing reactions.
For example, suppose that child A grabs a toy from
child B. According to Fagot and Hagan 's coding scheme, if
child B walks away, there is no reaction to the aggression.
However, in ignoring child A, child B has forfeited his toy
to child A, and, thereby, reinforced child A's aggressive
behavior. According to Fagot and Hagan, no reaction should
result in a shorter continuation of the aggressive act than
a positive or negative response. However, in a case such as
the one above, ignoring results in reinforcement, and,
according to learning theory, should increase the frequency
with which the aggressive behavior is repeated in the
future. In contrast, ignoring attention seeking behaviors
should decrease their frequency. Similarly, some negative
responses would be expected to punish aggressive behaviors,
while others would reinforce attention seeking behaviors.
Thus, the form of the response does not directly correspond
to the contingency information provided.
However, there are responses which are clearly
reinforcing or punishing. These responses should not only
influence the likelihood of an aggressor repeating the
behavior in the future, but they should affect the frequency
with which other children aggress, as well. Theories of
vicarious learning assume that people learn by observing the
behavior of others and the consequences their actions bring
to them (Bandura, 1983). Findings of numerous studies
reveal that children can acquire new patterns of aggressive
behavior merely by observing aggressive models (Bandura,
1973; Hicks, 1968). Thus, it seems likely that if a child
sees that aggression brings rewards, the child is likely to
imitate that behavior.
Since a significant portion of the day is spent in
school, children consistently have the opportunity to learn
behaviors from peers through interaction, observation, and
modeling. Since teachers frequently report that
externalizing behavior is their greatest concern (Micklo,
1992), aggression is a prominent behavior in the classroom
that is easily observed by other children. If these
aggressive acts are reinforced, observing children are
likely to learn and model the behavior. Teachers informally
report difficulty in stopping "chain reactions" of
aggression; that is, they assert that the aggressive
behavior of one child generates aggression in previously
calm children, and this chain reaction is difficult to
prevent. Despite these reports, no data exist on how
aggression in the preschool classroom affects the behavior
of recipients and observers of violence. Consequently,
preschoolers' interactions should be examined to determine
whether these chain reactions exist and to see how peer and
teacher reactions influence such behavior.
The most closely related research examined how
kindergartners acquire imitative aggression by watching
movies of aggressive models receiving praise for aggressive
acts. Consistent with theories of vicarious learning, Puleo
(1978) found that children who were exposed to a film of a
male model receiving social praise for aggressive play were
more likely than other children to engage in aggressive
behavior in a subsequent free-play situation.
While Puleo's experiment demonstrates that children can
acquire aggressive behaviors through vicarious learning, his
study was conducted in a controlled setting where his
aggressive stimulus model was observed on film. Children
are rarely directed to focus so intently on other's actions,
and, therefore, the acquisition of imitative aggressive
behavior cannot be generalized to naturalistic settings with
true interactions. Consequently, the learning of aggression
in real classrooms from observations of peers' behavior and
peer and teachers' reactions needs to be studied.
Another limitation of Puleo's experiment is that it
examines only how explicit praise affects the imitation of
aggressive behavior. In real life, children are unlikely to
learn aggressive behavior by observing someone directly
praised for aggression. It is more likely that children
observe someone receiving less direct rewards for their
behavior, such as noticing a child obtain a toy or attention
for an aggressive act. Therefore, a study of the influence
of naturally reinforcing responses on the acquisition of
imitative aggressive behavior is needed.
Hence, the current study examines the types of
responses by peers and teachers to aggressive acts to
determine how contingency reactions influence the vicarious
7learning and contagion of aggressive behavior^ The study is
conducted with preschool children in the hopes of
understanding the development of aggression in its early
stages
.
Hypotheses
First, it is hypothesized that contagion exists in the
preschool classroom. Previous studies have found that
children imitate aggressive models in controlled
experiments, and teachers often complain about chain
reactions of aggression in their classrooms. Consequently,
it is predicted that if one child acts aggressively, another
child is more likely to perform aggression shortly
thereafter than if no aggression had previously occurred.
According to social learning theory, reinforced
behavior is more likely to be imitated by an observer than
is punished behavior. Therefore, it is hypothesized that
reinforced aggression is more likely to be related to
contagion than is punished aggression or aggression that
receives no clear response.
^ In this study, contagion is used in accordance with the Webster's
dictionary definition of the word: "harmful or undesirable contact or
influence; the ready transmission or spread of an idea, emotion, etc."
Previous research supports this definition of contagion. For example,
Rosen, Walsh, and Lucas (1988) wrote, "Contagion has generally been
defined as the sequence of events in which an individual manifests a
disturbed behavior and is imitated by others in the immediate
environment." It should be noted that the definition of contagion in
the current study is distinct from the controversial theories of
contagion in riot situations.
Although parents, teachers, and psychologists assume
that negative attention is reinforcing, no data exist to
support this theory. Consequently, this study examines
whether negative attention is vicariously reinforcing, it
is predicted that responses of negative attention will be
associated with more contagion than will other non-
reinforcing responses.
It is also predicted that personal aggression will be
associated with more contagion than will impersonal
aggression. It seems likely that personal aggression will
be more salient and, hence, more contagious.
A final hypothesis concerning teacher presence will
also be examined. Since a teacher's presence would seem to
decrease the likelihood that a child would obtain
reinforcement for an aggressive act, it is hypothesized that
a teacher's presence in a group will be associated with
lower rates of contagion.
9CHAPTER 2
METHOD
Participants
Participants were 147 preschool students and 20
teachers from 8 classrooms at a daycare center in
Springfield, Massachusetts. 64.9% of the students were
African-American, 29.7% were Latino and 5.4% were European-
American. The children ranged in age from 36 to 74 months,
with a mean age of 54.8 months. The day care center was
selected because of its predominantly low income, high-risk
student population.
Procedure
For a previous study, videotape samples were collected
from each of eight classrooms. For this study, only free-
play time was examined because it is the most unstructured
period of the day, and it is the time when children appear
to interact most frequently, making aggression likely to
occur.
For five classrooms, two ten minute segments of free-
play time were examined. For three classrooms, there was a
limited amount of free-play time recorded on videotape, and,
as a result, only one ten minute segment from each of two
classrooms was used.
Two undergraduate research assistants recorded
behaviors according to the coding scheme described below.
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Three-quarters of their ratings overlapped to allow for
estimates of inter-rater reliability.
Measures
Each coding consisted of three elements. First, the
initial act of aggression was examined. Then, the reactions
to that aggression were recorded. Finally, external factors
that potentially affected the children's behavior were
considered.
Initial Act of Aggression
Each act of physical aggression was recorded, along
with the genders of the aggressive child and the recipient
of the aggression. Observers classified each aggressive act
as personal or impersonal. Personal aggression is defined
as any physically aggressive behavior that might harm
another person, such as hitting, pushing, hair pulling,
grabbing a toy from another child's hand, throwing an object
directly at someone, or destroying somebody's property.
Impersonal aggression, on the other hand, is physical
aggression that does not directly affect others. Examples
include hitting or kicking a toy or object, throwing an
object on the ground or at the wall, and general destruction
of property.
Reactions to the Aggression
Reactions to an aggressive act were identified by the
proximity and immediacy of a response. All responses in an
11
aggressor's immediate group and any responses overtly
directed at the aggressor were recorded as reactions. Any
behaviors performed by the recipient of the aggression and
any behaviors directed toward the aggressor by another child
prior to the performance of a new act of aggression were
considered reactions. A series of reactions ended when
there were no longer overt responses directed toward the
aggressor or when another aggressive act was performed. If
a response was aggressive, it was coded as the last reaction
to the aggressive episode, and it was, then, coded as a new
act of aggression. Therefore, an act of aggression could
serve as both a response to aggression and as an initial
aggressive act.
Reactions to the aggressive act were coded based upon
who responded: the recipient of the aggression, another
child, or the teacher. To be consistent with previous
research in this area, reactions were classified as
positive, negative, or ignoring behavior. However, to see
how contingency information is related to future behavior,
the reinforcing-punishing qualities of each reaction were
also identified.
For each aggressive act, every reaction was recorded,
along with the name and gender of the reacting child. A
reaction was first classified as positive, negative, or
ignoring, and then the contingency information of the
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response was identified. Classification categories for the
reactions were mutually exclusive.
A positive reaction could only be reinforcing (e.g.
hugging aggressive child, engaging in non-aggressive play
with aggressive child, speaking positively with aggressive
child)
.
A negative reaction, on the other hand, had a number of
sub-categories. First, coders determined whether the
reaction was aggressive, assertive, or neither. According
to the coding scheme, aggressive reactions can either
reinforce or provide attention. Examples of an aggressive
reaction with reinforcement include engaging in play
fighting with the aggressor; imitating the aggressor by
hitting, kicking, or grabbing from another child within five
seconds; and hitting or yelling, but still allowing the
aggressor to retain the object taken during the initial
aggression. An aggressive response with attention was not
classified as either reinforcing or punishing, since its
effects have never been systematically examined; behaviors
coded in this category included hitting, pushing, yelling
and grabbing back an object taken by the aggressor.
A reaction could also be classified as assertive with
no reinforcement. This category of response does not appear
to provide the aggressive child with any attention or
reinforcement for the aggressive act. Examples include
13
calmly reclaiming a toy and quietly reclaiming a space on
line. An assertive behavior involves no aggression and is
accomplished without a scene.
A child's negative reaction could also be categorized
as non-aqqressive/non-assertive. This occurred if the
reaction was to cry or scream in a non-directional way. in
this case, the non-aggressive reaction was coded as either
reinforcing (i.e. if the aggressor retained a taken object)
or ambiguous (i.e. if the aggressor received no tangible
reinforcement for the initial aggressive act).
A recipient's reaction could also be coded as ignoring
if the response was to walk away from the aggressor, turn
one's back, or say nothing. An ignoring reaction was
classified as with or without reinforcement. If the
recipient of the aggression walked away from the aggressor,
and, in doing so, relinquished a toy or a place on line,
ignoring with reinforcement was indicated. In contrast, if
the aggressor received no tangible reinforcement for the
aggressive behavior (e.g. recipient walked away after being
hit, recipient turned away after being kicked), ignoring
with no reinforcement was coded. It should be noted that
only the recipient of the aggression could be coded as
ignoring the aggressive behavior. An unaggressed upon child
was never coded as ignoring; if there were no overt
reactions from any children in the class other than the
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recipient of the initial aggression, it was assumed that all
observers were ignoring the misbehavior.
In addition to the positive, negative, and no reaction
categories modeled after Fagot and Hagan's study (1985), one
other reaction by a child was possible, if a child
responded by telling the teacher about the initial
aggression, this was indicated, and the contingency effects
on the aggressor were recorded under the teacher's reaction.
A teacher could respond to an initial act of aggression
either because she was told about the aggression, because
she noticed the aggression on her own, or because she was
the recipient of the aggression; the way in which she became
aware of the aggression was recorded. If the teacher
responded to the aggression, this was recorded and one of
three sub-categories were coded: with reinforcement, with
clear discipline, or with negative attention. A teacher
responded with reinforcement if, like a child reactor, she
engaged in play with the aggressive child, offered a
positive comment to the aggressor, or provided the aggressor
with physical affection. Responding with reinforcement was
also marked if the teacher reacted negatively, but the
aggressor retained a previously taken object (e.g. toy). A
teacher responded with punishment only if she calmly,
quietly, and constructively disciplined the child; the
reprimand needed to be short and firm. A teacher's response
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was coded as negative attPntion if she reacted by pushing,
pulling, or shaking the aggressor; yelling at the aggressive
child; or making a scene. As with a child's reaction,
negative attention was not categorized as reinforcing or
punishing.
If a teacher was told by a child about an aggressive
act, and she did not respond, this reaction was coded.
Additionally, if a teacher was the recipient of aggression,
and she did not react, her lack of response was recorded.
not-responding, an aggressor could be reinforced (e.g.
retaining a taken toy, achieving a place on line for an
activity) or not reinforced (e.g. teacher saying nothing
about being hit; teacher not reacting, but the recipient of
the aggression reclaiming a taken toy).
Other Factors
It was indicated whether a teacher was present at the
time of the initial aggression. In addition, data about
time length and time sequences were obtained by recording
the time of the initial aggression and the beginning and end
times for each reaction.
Contagion
Hypotheses in this study all revolve around the
existence of contagion. Contagion is defined as an
aggressive act observed within fifteen seconds of a previous
act of aggression.
16
Inter-rater Rel i ahi i ; 4-y
Inter-rater reliability was calculated using intraclass
correlation coefficients (Bartko, 1976). The two research
assistants overlapped on eight of the twelve observations
they coded. The reliability on coders' frequency estimates
for each variable and for agreement on contagion were
compared using classroom as the unit of analysis.
Inter-rater reliability was adequate for the majority
of variables. For the number of acts of aggression in each
classroom observation, coders' were in agreement, ICC = .75.
Inter-rater reliability for the number of acts of contagion
per observation period was also satisfactory, ICC = .88.
Similarly, coders were in agreement on the number of
aggressive acts that were reinforced, ICC =.77.
For the two variables of teacher's presence and type of
aggression, visual inspection of the data suggested that
agreement was excellent except for one classroom about which
coders were in drastic disagreement. Since reliability
without the classroom was high (ICC = .80 and .87,
respectively), the classroom was dropped from the analyses
of these two variables. Inter-rater reliability on the
frequency of responses of negative attention was low, ICC =
.32. Consequently, results on negative attention should be
interpreted with caution.
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Method of An^iy.^-i^
Analysis of Corn-ag-i r^r.
For each ten-minute tape segment observed, the number
Of acts Of aggression were counted, m addition, the number
of acts of contagion were counted. An act of contagion was
said to occur if an aggressive act was observed within
fifteen seconds of a previous act of aggression; the
aggressor in the two acts could not be the same child.
A computer program was created in
-C- that counted the
number acts of aggression falling within fifteen second of a
previous act performed by a different child. To be more
specific, the program counted an act of contagion as any act
whose beginning time was after the beginning time of another
act and within fifteen seconds of the ending time of that
previous act.
To determine if the amount of contagion was
significant, it was necessary to compare the observed
finding to what would be expected by chance. To do so, a
variation on randomization procedures was developed.
Randomization procedures repeatedly simulate data sets that
would occur by chance, and observed results are compared to
these randomly obtained results to determine significance.
The current study randomized data in the following
manner. First, time lengths were calculated for each
observed aggressive act. Then, the first act with its
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calculated time length was randomly assigned a place on a
ten minute time line. This random assignment was repeated
for each aggressive act until all acts from the observed
classroom were randomly assigned a segment on the same ten
minute time line. Randomly assigned segments could overlap,
just as Observed aggressive acts can occur simultaneously.
once all acts from a given observation period were
randomly assigned a place on the ten minute time line,
random pairings of aggression could be counted. Random
pairings of aggression are defined as acts of aggression
that, as randomly assigned by the computer, occur within
fifteen seconds of another aggressive act. These pairings
were counted with the same program used to calculate the
amount of contagion observed during the corresponding
classroom segment. The number of random pairings of
aggression was stored by the computer, and the randomization
procedure was run again with the same data set. Ultimately,
this randomization procedure was run 1000 times for a given
data set; thus, there were 1000 calculations of the number
of random pairings of aggression for a given classroom
observation period. This randomly obtained data was then
used to generate a frequency distribution for the number of
contagious acts that would be expected to occur if behaviors
were completely independent of one another.
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Following the randomization procedure, the observed
frequency of contagion for the desion;.^-^^ ^i^ i- uu a signated classroom segment
was compared to the computer generated frequency
distribution to determine the likelihood of the actual
observation occurring by chance. Thus, if the observed
frequency of contagion fell in the top 5% of the random
distribution, it could be concluded that the observed result
was significant, unlikely to be due to chance, p < .05.
This process was repeated separately for every videotape
segment, generating twelve separate frequency distributions.
Figure 1 provides an example of a graph produced using the
randomization procedure (see Appendix A).
While randomization procedures are straightforward for
simulating frequency data, this procedure has not been used
in psychology to randomize sequential data that does not
involve hypotheses of specific order relations. In other
words, this is the first study to use a randomization
procedure to compare observed patterns of behavior to random
patterns without requiring that observed behaviors occur in
a specific order.
Traditionally, sequential data analysis of this type
has been analyzed with conditional probabilities. This
approach has required observation periods to be artificially
divided into discrete intervals of time; the variable of
interest is then coded as occurring or not occurring during
20
a given interval, while effective for many studies, this
procedure does not allow for distinctions in time length
within an interval.
This new randomization approach has a number of
strengths. First, like other non-parametric tests, it
requires few assumptions. Second, this randomization
procedure is conceptually straightforward. Statistical
significance is indicated by the likelihood that an observed
finding is due to the hypothesized construct rather than to
chance; this randomization approach compares the observed
finding directly to chance occurrences. Third, this
procedure allows for simultaneous behaviors. Finally, the
randomization procedure created for this study does not
require dividing time into artificial intervals.
Consequently, data was analyzed with this new
randomization procedure. Each ten-minute classroom
observation was analyzed separately since it was conceivable
that some classrooms might have more aggression and
contagion than others due to classroom specific factors,
such as size of the room or teachers' management skills. If
classrooms were combined for the analysis of contagion, a
classroom with a great deal of aggression would affect the
outcome of the analysis much more than a classroom with
little aggression and contagion. In addition, the two
observed segments for each classroom were analyzed
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separately since it was plausible that the amount of
aggression and contagion in a given classroom could vary
with external factors such as time of day or teacher's mood.
Thus, each of the twelve observed classroom segments were
analyzed separately for the existence of contagion. This
separation should produce a conservative estimate of the
amount of contagion. Furthermore, separate analyses of
observed segments provide replication across classrooms and
days within the study.
Additional Ana1y R<:^g
Additional analyses examined factors that were
hypothesized to influence the likelihood of contagion.
Specifically, the following hypotheses were made: reinforced
aggression would be related to more contagion than
aggression that was not reinforced; negative attention would
be associated with more contagion than other non-reinforcing
responses; personal aggression would be related to more
contagion than impersonal aggression; and a teacher's
presence would be associated with lower rates of contagion.
Chi squares were used for these analyses. For each
classroom, frequencies were counted for each cell of the
variation-contagion matrix. For example, the hypothesis that
reinforced aggression would be associated with more
contagion than aggression that was not reinforced generated
the following four matrix cells: reinforced aggression
associated with contagion; reinforced aggression not
associated with contagion; aggression that was not
reinforced, but was associated with contagion; and
aggression that was neither reinforced nor associated with
contagion (see Table 1 in Appendix B).
23
CHAPTER 3
RESULTS
Descriptive Data
Frequency data reveal that aggression in these
preschool classrooms was extremely common. On average,
there were 32.5 acts of aggression during the ten minute
segment observed for each classroom, indicating an average
of 3.25 acts of aggression per minute. There was, however,
wide variability in the frequency of aggression between
classrooms with classrooms ranging from .3 acts of
aggression per minute to 5.3 acts.
Other frequency data indicate that boys were more
frequently aggressive than girls, performing an average of
2.1 acts of aggression per minute compared to the girls' 1.2
acts, t(22) = 1.97, p = .0615. This finding is consistent
with prior research (e.g. Fagot & Hagan, 1985). Additional
descriptive data is provided on the initial acts of
aggression and peer and teacher responses (see Tables 2, 3,
and 4, respectively, in Appendix B).
Analysis of Contagion
It was hypothesized that aggression in the preschool
classroom would be contagious. Contagion was said to occur
if an aggressive act fell within fifteen seconds of another
child's act of aggression. On average, each act of
aggression was associated with 1.15 additional acts. There
24
was wide variability in this number, however, with
associations between an aggressive act and the amount of
contagion ranging from
.3 in one classroom to 14.9 in
another
.
Of the twelve ten-minute-segments observed, nine
produced acts of contagion falling within the top five
percent of the randomly generated distribution for that
observation period, in other words, of 1000 simulations, the
computer randomly generated the observed number of paired
aggressive acts less than 50 times, suggesting that there is
less than a 5% chance that pairings of that frequency would
have occurred if there was no relationship. Two of the
other three observed segments approached significance, p <
.065. The rates of observed pairings in the final classroom
were greater than the average generated by random pairings,
but these results failed to be significant, p = .25. These
results indicate that the amount of aggression observed in
most classrooms was far greater than the amount of paired
aggression that would be expected to occur by chance; all
classrooms exhibited results in the expected direction, and
nine of those classrooms were significant at p < .05. The
Stouffer method allows for a test of the overall
significance of a set of separate analyses. Application of
this method indicates that aggression in these preschool
classrooms is contagious, Z = 8.8, p < .0001 (Rosenthal,
25
1995). Thus, results suggest that aggression is contagious,
at least in many preschool classroom (see Table 5, in
Appendix B, for significance levels for individual classroom
observations )
.
Additional ^Uialysps
Since a clear and consistent pattern of contagion was
observed across classrooms, individual classrooms were
combined into a single sample for additional analyses.
It was predicted that the likelihood of contagion would
vary with the types of reactions by peers and teachers to
the initial act of aggression. As predicted, reinforced
aggression was associated with contagion significantly more
often than was aggression that was punished or which
received no clear response, = 39.69, p < .0001. To be
more specific, a contagion index was created to represent
the following ratio: number of acts of contagion / (number
of acts of contagion + number of acts of aggression not
resulting in contagion).' The contagion index was greater
for reinforced acts of aggression (.92) than for aggressive
acts that were not reinforced (.73). Punishment occurred so
rarely in the classroom that it was impossible to compare
the differential effects of reinforcement and punishment on
contagion.
^ An initial act of aggression can have more than one associated act of
contagion
.
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In addition, it was hypothesized that an aggressive act
for which a child receives negative attention from a peer or
teacher would be more contagious than an act which does not
receive this type of response. Consistent with this
prediction, negative attention had a contagion index of .95,
while acts which did not receive negative attention had a
contagion index of only .82, = 11.60, p < .001. in fact,
negative attention was as powerful as straightforward
reinforcement in leading to contagion, as reinforcement had
a contagion index of .92.
As expected, aggression directed at another person led
to contagion significantly more often than did aggression
that was directed at an object, = 6.34, p < .05.
Specifically, the contagion index for personal aggression
was .88, while impersonal aggression had a contagion index
of only .80.
Finally, it was predicted that a teacher's presence
would be associated with less contagion. Results for this
variable approached significance, = 3.59, p = .058. The
contagion index was lower for aggressive acts that occurred
when a teacher was present (.78) than for aggressive acts
that occurred when a teacher was not present ( . 84 )
.
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CHAPTER 4
DISCUSSION
Aggression was extremely common in the preschool
classrooms observed. Although frequency data from this
study imply that aggressive acts are performed about every
twenty seconds on average, this is likely an underestimate
since there were segments, during which, some children were
not on camera. Some children who were not on camera at a
given time probably acted aggressively elsewhere in the
classroom; their behavior, however, did not contribute to
the calculated frequency of aggression. Consequently, the
true frequency of aggression in the preschool classroom is
even higher than the recorded 3.25 acts per minute. Though
this seems like very frequent aggression, we know of no
normative data with which to compare this finding.
As expected, aggression in the preschool classroom was
contagious. In other words, a child was more likely to be
aggressive if another child had just performed an act of
aggression than if no aggression had occurred. This finding
is consistent with previous research that children can learn
aggression by observing and imitating peers (e.g. Bandura,
1973; Puleo, 1978). These results add to the literature by
suggesting that the vicarious learning of aggression can
occur in natural settings, without specific instructions for
the child to focus on the model's behavior in a lab or on
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video. Thus, this study suggests that children are attuned
to other children in the classroom and are influenced by
their behavior.
Results from this study also suggest that aggression
does not occur at random intervals; rather, the frequent
acts of aggression occur in clumps, generating periods of
chaos in the classroom. Furthermore, it should be noted that
even under conditions less related to contagion, very high
rates of contagion were still observed (e.g. non-reinforced
aggression still had a contagion index of
.73). Therefore,
contagion was very likely to occur, regardless of the
variations on the aggressive episode.
This study also provides one of the first pieces of
evidence that the exhibition of vicariously learned
aggression can occur within seconds of the observation of
aggression. Previous research has examined the effects on
children of aggressive models after a time delay (e.g.
Puleo, 1978). The current study examined the relationship
between aggressive models and the immediate imitation of
aggression. Results suggest that aggression is a salient
behavior in the classroom that may have powerful and
immediate repercussions on the behavior of peers.
It should also be noted that results from this study
differ, somewhat, from results from Fagot and Hagan's (1985)
study. Their study examined how responses to aggression
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were related to the continuation of an aggressor's behavior.
They found no differences in the effects of positive and
negative responses to aggression, although they concluded
that non-responses were more closely related to the
termination of an aggressor's misbehavior. The current
study provides two major modifications on their design.
First, this study examined how responses to aggression were
related to peers' performance of aggression, in addition,
this study divided their valence categories of positive,
negative and neutral into the functional categories of
reinforcing, punishing, and without clear consequence.
Using these functional categories, it was found that
different contingency responses were related to different
amounts of contagion. This difference was observable since
the coding scheme was guided by theories of vicarious
learning. Consequently, researchers might find it useful in
future studies to include these functional separations, in
addition to the more traditional valence distinctions.
Furthermore, the continued development of theory driven
coding schemes is necessary for a more precise understanding
of aggressive behavior.
These findings, if replicated, have practical
implications for teachers. While teachers might be tempted
to overlook the behavior of one difficult child, this could
be dangerous to classroom dynamics; one aggressive child
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could instigate the misbehavior of other children in the
room. In contrast, by addressing misbehavior, teachers
might prevent additional outbreaks of aggression elsewhere
in the room.
With such high rates of aggression, it would be
difficult, however, for teachers to respond to every
aggressive act. At the same time, the results suggest the
possibility that each behavior that is prevented or quickly
handled might prevent other aggressive acts from occurring.
Consequently, teachers probably need to be selective about
which behaviors they address and put great effort into
prevention. Thus, this study examined factors influencing
which acts were contagious. Based on social learning
theory, it was predicted that children would be more likely
to feed off aggression that was reinforced than they would
off aggression that was punished or which received no clear
response. This hypothesis was supported by the data,
suggesting that teachers' would want to pay particular
attention to acts of aggression reinforced by other
children. In addition, teachers should be careful not to
inadvertently reinforce aggression themselves. While a
reaction to one act of aggression might seem insignificant,
results from this study indicate that aggressive acts are
not isolated events; a teacher's reaction can effect the
likelihood of contagion. Future research could evaluate
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whether careful monitoring by teachers of reactions to
aggression reduces the frequency of contagion.
Results from this study also suggest that negative
attention is vicariously reinforcing. Parents, teachers,
and psychologists have presumed that when peers and adults
respond to children's misbehavior with yelling, teasing, or
hitting they are often providing the child with the desired
attention and, thereby, reinforcing the unwanted behavior.
This study provides evidence that supports the supposition
that negative attention has strong reinforcing qualities.
It was found that children were more likely to become
aggressive after aggressive acts that received negative
attention than they were after aggressive acts that received
any other type of response. These results suggest that
teachers should be especially attuned to acts that receive
negative attention; at these times, they should be prepared
to intervene throughout the classroom to prevent chains
reactions of aggression. While this study provides the
first data supporting the commonly held assumption that
negative attention is reinforcing, it does not provide
information on the impact of attention on the aggressive
child. The direct power of negative attention needs to be
examined in future research.
This study also revealed that aggression directed at
another child is associated with contagion more often than
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aggression that is directed at an object. There are a
number of possible explanations for this finding. One
plausible explanation is that personal aggression is more
likely to occur when children interact in groups than when
they are playing alone, in groups, children are focused on
one another and, therefore, have greater opportunities to
witness aggression; their exposure to the aggressive model
is increased, resulting in many opportunities for vicarious
learning and contagion.
It is also possible, however, that contagion of
personal aggression is more likely to be recorded on camera
than contagion of impersonal aggression. If the camera
records the aggressive behavior of a child playing alone,
contagion may occur elsewhere in the classroom, but this
aggressive behavior will not be recorded. While this
explanation is certainly a researchable possibility, it is
unlikely that limited camera recordings account for the
finding. Children are rarely isolated in the classroom;
even if not interacting in a group, children are usually
playing closely enough to one another to be simultaneously
recorded on camera. Consequently, greater attention to
personal aggression is a more viable explanation for the
finding. Teachers, therefore, might want to put greater
energy into managing classroom behavior following aggression
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directed at another child than following aggression directed
at an object.
Finally, results suggest that a teacher's presence is
associated with less contagion. However, this is an area
that clearly needs more research. On the one hand, analysis
of this relationship approached significance, implying that
children are less likely to be aggressive if a teacher is
nearby. On the other hand, descriptive data indicate that
teachers reinforce aggression as often as they punish the
behavior. Thus, additional research could replicate this
relationship and reconcile the paradox.
It should be noted that there are a number of
limitations to this study which have potential implications
for future research. First, the current study observed
classrooms from only one daycare center. Results should be
replicated at other centers to examine the generalizability
of the results.
Second, this study involved an observational approach,
and therefore, did not examine causality. It is plausible
that aggression closely associated in time is not due to
contagion; rather aggression may occur in clumps due to
external factors, such as teacher's mood or children's
energy levels. While this explanation could account for the
finding of contagion, it is unlikely to explain the
relationship between response type and contagion.
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While it cannot be concluded that reinforcement and
negative attention caused contagion, it is clear that the
results of this study are consistent with causal models of
the vicarious learning and performance of aggression.
Future research can involve an experimental approach
involving an intervention that trains teachers to recognize
the conditions most likely to breed contagion. If teachers
can recognize these situations and respond with clear
discipline, they might be able to counteract the reinforcing
value of peer reactions, thereby preventing the contagion of
aggression throughout their preschool classrooms. An
intervention study involving teacher training would have
theoretical implications for determining the causality of
reactions on contagion. We are in the process of conducting
an intervention study that could address this question.
Future research could also involve more detailed coding
to understand subtypes of responses and individual
differences in tendencies toward contagion. While it is
important for teachers to know that aggression is contagious
in the classroom, it would also be useful for them to know
who is most likely to feed off aggression. Consequently,
additional research might examine whether a recipient of
aggression is more likely to imitate aggression than is an
uninvolved observer.
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In addition, this study has provided information on the
development of aggression in children from low SES groups,
between three and six years of age. Results are consistent
with social learning theory and the vicarious learning of
aggression. Findings indicate that preschool children can
clearly learn aggressive behavior by watching the actions of
others and the consequences of their performance. Future
research needs to examine whether contagion occurs with
children of other ages and from other SES and ethnic groups.
In summary, this study provides evidence that
aggressive acts are not isolated incidents in a classroom,
but, rather, affect the larger classroom system. Aggressive
acts tend to serve as stimuli for triggering aggression in
other children. While these chain reactions of aggression
may be too common for teachers to respond to every act, this
study provides information on conditions likely to breed
contagion.
This study indicates that children are most likely to
feed off aggressive acts if those acts are reinforced by
peers or teachers. More specifically, reactions that most
often breed contagion include responses of negative
attention as well as directly reinforcing responses.
Furthermore, it was found that aggression directed at
another child is more likely to serve as a trigger for
contagion than is aggression that is not directed at an
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individual. Finally, results suggest that a teacher's
presence is associated with lower rates of contagion.
Consequently, if teachers are selective about the aggressive
acts to which they respond, these conditions may serve as
red flags for their attention since these situations seem to
generate chain reactions of aggression throughout the
classroom. This study, therefore, provides the groundwork
for an intervention study with teachers to prevent
aggressive behavior in their classrooms.
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APPENDIX A
A GRAPH PRODUCED USING THE RANDOMIZATION PROCEDURE
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Figure 1
.
An example of a graph produced using the
randomization procedure. The observed amount of contagion
in one classroom segment is compared to the computer
generated frequency distribution of randomly paired acts for
that ten-minute observation period.
APPENDIX B
DATA TABLES
Table 1
Chi square matrix to analyze the overall relationship
between reinforcing responses and the contagion of
aggression (cells are reported in frequencies).
Initial act of
aggression
resulted in
contagion
Initial act of
aggression did
not result in
contagion
Initial act of
aggression was
reinforced
333
Initial act of
aggression was
not reinforced
159
28 59
Note. An initial act of aggression can have more than
associated act of contagion.
Table 2
Descriptive data on the initial act of aggression.
Aggressor's Gender
Boy 250
Girl 140
Recipient's Gender
Boy 165
Frequency Frequency
(in %)
64. 10
35.90
42.31
Girl 112 28.72
Teacher 4 1.03
Type of Aggression
Personal 281 72.05
Impersonal 109 27.95
Teacher ' s Presence
Present 179 45.90
Not Present 211 55.10
Note. Total number of aggressive acts = 390
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Table 3
Descriptive data on children's reactions to aggression.
Aggressxve Acts for which: h'requency Frequency
Reinforcement was provided 125
(in %)
32. 05
An aggressive response was provided 118 30. 26
A response of ignoring with no
reinforcement was provided
O "3Z O . o cOD
Negative attention was orovided C "7D / 14. 62
An assertive response was provided 16 4. 10
A response of ignoring with reinforcement
was provided
14 3. 59
A non-directional response of crying or
yelling was provided
4 1. 02
A child told the teacher about the
aggressive act
2 0. 51
Note. Total number of aggressive acts = 390
Sum of percentages can exceed 100% since more than one child
could react to a single act of aggression, and, therefore,
more than one type of response per act was possible.
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Table 4
Descriptive data on teachers' reactions to aggression.
Aggressive Acts for which* " ^—'Frequency Frequency
(in %)
Punishment/Discipline was provided 15
Negative attention was provided H
Reinforcement was provided 6
3.85
2.82
1.54
An active response of ignoring with no 4 1 03
reinforcement was provided
A response of ignoring with reinforcement 0 0 00
was provided
Note. Total number of aggressive acts = 390
Total number of acts to which teachers responded =36
(9.23%)
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Table 5
Contagion analyses by classroom observation.
Classroom Number of Number of Number of acts P-valuesegment acts of acts of of contagion forAggression contagion per act of contagion
1 6 3 0.50 0.013
2 46 149 3.24 0.000
3 27 25 0.93 0.013
4 54 73 1.35 0.001
5 45 44 0.98 0.011
6 22 20 0.91 0.009
7 9 1 0.11 0.249
8 29 18 0.62 0.000
9 44 37 0.84 0.023
10 10 4 0.40 0.061
11 47 42 0.89 0.058
12 51 33 0.65 0.001
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